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A new high throughput cultivation method for isolating uncultivable microorganisms requiring
symbiotic partners
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Most microorganisms in the environment are uncultured. It can be assumed that one of major
reasons for this is requiring microbial interactions such as symbiotic relationships with others,
but this has not been clarified to date. To cultivate microorganisms requiring microbial
interactions, it is necessary to obtain microbial symbiotic pairs as a co-culture, but there is no
method to efficiently isolate such microorganisms as co-cultures. In this study, we developed a new
high-throughput cultivation method for acquiring symbiotic pairs efficiently, with the aim of
cultivation of uncultivated microorganisms. In this method, 1) GMD (Gel-Micro-Droplet, 20um in
diameter) is used. GMDs are randomly encapsulated with 2-3 microbial cells to gain a vast number
(10®) of co-cultures. 2) After a certain period of incubation, the GMDs in which microorganisms
have grown inside are selectively separated using a cell sorter followed by sub-cultivation. 3) After
the sub-cultivation, the microbial symbiotic pairs that only grow in the co-culture are identified
and selectively obtained. The uniqueness and advantage of this method is the capability to realize
interaction between two or three cells from the early stage of culture because of the pico-liter scale
culture. Indeed, diverse uncultivated microbial types are successfully isolated from the

environment using this method.
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